introduction
In Brazil, the burden of both infectious and parasitic diseases concomitant with non-communicable illnesses complicates the Brazilian health scenario. Nonetheless, the reduction and even eradication of some infectious and parasitic diseases, achieved through immunization programs, vector-control initiatives, and environmental sanitation, have proven insufficient to ensure the expected epidemiological transition 1 . This situation, which stems from factors such as the occupation of urban areas and production processes aimed at the accumulation of capital at the expense of environmental preservation, is marked by the emergence of new illnesses and changes in the epidemiological behavior of longknown ailments 1, 2 . As a result of the prevailing social inequality and paucity of welfare measures, the disease burden has grown in the country, calling for increasingly more accurate and well-delimited epidemiological analyses to describe the living conditions of a given population in a given territory 2 . Brazil's huge territorial diversity and its 15 000 km-long border with ten countries translate into a wide range of local features, often unique, that directly shape disease transmission [3] [4] [5] . In Mato Grosso do Sul state, in the Mid-West region, 11 counties border Paraguay and one shares a border with Bolivia. With a total population of 308 909 in 2011, most of these counties have small areas and low demographic density, the exception being Corumbá, with 100 000 residents. Binational urban areas are contiguous in six counties (dry borders in four; fluvial borders in two) and near-contiguous in three counties. The remaining three counties do not adjoin foreign urban areas 6 . In Coronel Sapucaia, Paranhos, Ponta Porã, and Sete Quedas, urban contiguity and porous dry borders encourage intense cross-national flows of people, goods, and services. This fact impacts local healthcare services, both in managerial terms and by providing an environment that facilitates the dissemination of infectious and parasitic diseases, including leprosy.
According to the Ministry of Social Integration, the economic basis of border counties in Mato Grosso do Sul is livestock production and the extraction of natural resources, while productive diversity and agricultural value remain low. Lack of livestock-related production chains constitutes a major hindrance to the region's development. Tourism in the border region is proposed by the Ministry of Social Integration as an alternative for boosting development 7 . The Mid-West Development Superintendency (Sudeco) 8 , a former governmental agency reinstituted to promote development while reducing inequalities, now places border counties among its priorities, since their agricultural production, including cattle-raising, are important contributors to gross domestic product (GDP). In border counties located in Mato Grosso do Sul and Mato Grosso states, commerce was the productive sector that most contributed (59%) to GDP in 2009. In Group I, commerce represented over 64% of GDP in 2009 (range: 64.23% for Ponta Porã; 68.63% for Coronel Sapucaia).
In Group I counties, the human development index (HDI) ranges from a low of 0.588 in Paranhos and Coronel Sapucaia to a high of 0.701 in Ponta Porã (Sete Quedas, with 0.614, is close to the average index value). Despite increases in the last three annual censuses, the education index (one of the components of the HDI) remained the greatest contributor to the low or medium HDI values assigned to Group I counties. 13 . Epidemiological surveillance services encounter difficulties following up patients with leprosy who live across the border, as well as their close contacts, undermining the monitoring efforts aimed at ensuring cure and interrupting the chain of transmission 13, 14 . The purpose of this study was to understand the epidemiological profile of leprosy cases, focusing on counties with contiguous binational urban areas delimited by dry borders between Brazil and Paraguay and comparing these with other border and non-border counties in Mato Grosso do Sul.
method
In this descriptive study conducted in Mato Grosso do Sul state, counties with contiguous binational urban areas were defined as the information units for new leprosy cases reported from 2001 to 2011. The data were collected from the original notification reports retrieved from the Mato Grosso do Sul State Department of Health and entered into spreadsheets. Inconsistent records (duplicate cases or unidentified county of residence) were excluded.
To analyze the effect of territory on detection rates, the 79 counties in the state were categorized into three groups: I: border counties with contiguous binational urban areas; II: border counties without contiguous binational urban areas; III: other counties in the state (Figure 1) 15 . The variables considered were sex, age range, educational level, clinical presentation of the disease, operational classification, number of lesions, and degree of disability. Calculation of detection coefficients was based on demographic data from the IBGE. The z-test for proportions was applied to analyze the following variables: clinical presentation, WHO operational classification, and degree of disability. A significance level of 5% (p ≤ 0.05) was adopted. Statistical analyses were made with the 12.5 version of SigmaPlot program.
The research was approved by the Universidade Federal de Mato Grosso do Sul research ethics committee.
results
From 2001 to 2011, 7299 new cases of leprosy were reported in Mato Grosso do Sul. Of these, 849 (11.6%) occurred in border counties (approximately 77 cases per year on average). Of the 7299 records, 25 lacked information on the county of residence and in 10 of these the place of residence was Paraguayan or Bolivian, demonstrating that patients living across the border seek healthcare services in Brazil.
Males predominated in all three groups, particularly in Group I (68.2%) ( Table 1) . Adults aged 40 years and older (38.9% in the 40-to 59-year range) predominated in Group I. Similar results were found by Scheelbeek et al. 16 for endemic areas in Cebu, Philippines, with 3288 cases in the 2000-2010 period, 69.4% involving males. Males also predominated (63.7%) in a study conducted by Guerrero in Colombia during the same period 12, 17 . In the present investigation, patients with low educational level predominated in Group I, with 37.3% either illiterate or having less than four years of formal education (Table 1) , while in Group II this rate was 17.9%.
Annual detection range of new cases of leprosy per 100000 inhabitants shows tendency to increase in Group I (24-to 36-per-100000 range), while in Group II shows tendency to decrease (32-to 23-per-100000 range). In Group III there was no difference in the range (Graphic 1). Statistical analysis of average detection ranges during the period, showed significant differences between Group I and Groups II and III, Group I presents a lower average when compared with Groups II and III. Significant differences (p < 0.05) were found between Group I and the other groups for tuberculoid clinical presentation of leprosy. No significant differences (p > 0.05) were found for dimorphous disease ( Table 2) .
As presented in Table 2 , significant differences were not found between the Groups for Grade 0 and 1 (p > 0.05). For Grade 2 there was significant differences between all the groups.
Discussion
In Brazil, border counties tend to be viewed as territories of degradation, as they are often marked by organized crime, human trafficking, and smuggling, which ultimately hamper economic development and the improvement of the social structure, exacerbating inequalities. This 
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view, however, is being re-evaluated, and political and administrative efforts are being made against this situation, with a focus on economic development. Nonetheless, economic development may not in itself prove sufficient to reduce inequalities, improve the provision of essential services, including healthcare, and promote empowerment towards full citizenship [18] [19] [20] . All counties in Group I are small and have healthcare structures of low to mid-level complexity, which assist not only Brazilian citizens living in Brazil and Paraguay, but also foreigners. The highest demand is for primary care services. Difficulties arise, however, when the assistance provided to foreign patients requires referral to higher-complexity services 13 . The growth trend in new case detection in Group I is probably related more to the endemic expansion than to diagnostic and treatment quality. One example is the higher number of The results are presented in average ± standard average error. Educational level also translates into inferior working conditions and lower income. In Group I counties, 37.5% of patients were illiterate or had not completed elementary school. This rate was 17.9% for Group II and 28.6% for Group III. In Group I, the severity of clinical presentation (mostly Virchowian) adds to the already high social vulnerability stemming from the low educational level.
The economy, HDI, and healthcare structure of Group I counties were similar to those of Group II, yet insufficient to explain the differences found among the three groups. One reason for the higher flow of people, goods, and services in Group I counties is the fact that many Brazilian citizens choose to live in Paraguay because of the lower cost of housing. Conversely, many Paraguayan citizens seek jobs, often menial, in Brazil
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. The presence of a political-administrative border that officially delimits, but is ignored in everyday life, has been a historical trait of these counties, ensuring a continuous cultural exchange that makes these territories unique urban centers, blending characteristics from both countries [22] [23] [24] . In these counties, leprosy has a profile shaped not only by the etiological agent, but also by features pertaining to patient and territory. Of the ten patients who resided in Paraguay but were reported and treated in Brazil, six had the Virchowian presentation. Although this number is too low for conclusive analysis, it draws attention to the preoccupation about the proximity of the two countries. The fact that Paraguayan patients were diagnosed in Brazil can be explained by their easier access to diagnosis and treatment in Brazilian territory.
According to the Paraguayan Ministry of Public Health and Social Welfare 25 , the rates of leprosy prevalence in the departments of Amambay and Canindeyú were 0.7 and 0.8 per 10 000 in 2009, respectively, while the national rate was 0.6. These are the departments that share a border with Brazil. Rates calculated at departmental level, however, may mask extreme values, although Paraguay has attained the WHO goal of less than one case per 10 000 population, making leprosy a less relevant public health problem than in counties within Mato Grosso do Sul.
Conclusion
Males with low educational level and aged 40 years or older predominated in new cases of leprosy occurring in Mato Grosso do Sul state counties with contiguous binational urban areas delimited by a dry border (Group I).
Leprosy case detection in Group I showed tendency to increase, implying greater transmission of the disease and characterizing it as endemic, posing difficulties for compliance with WHO's resolution on the eradication of leprosy by 2015 (prevalence of less than 1 case per 10 000 population). The WHO advocates action to improve the access of vulnerable populations to healthcare services where coverage is low, as is the case with the counties investigated in the present study 26, 27 . The detection of grade II disability at the time of diagnosis indicates that the disease is often diagnosed late, revealing a pressing need to improve the quality of healthcare services in Brazilian counties along the Paraguayan border, particularly those with contiguous binational urban areas, as well as the need to improve the socioeconomic status of this territory.
Leprosy surveillance hinges on two key actions: timely detection of new cases and treatment until a cure is attained. Improving the quality of healthcare services is also crucial for effective monitoring of new cases in the counties investigated. This qualitative improvement requires greater knowledge of the population dynamics in this territory, including flows motivated by demands for goods and services, healthcare services included.
limitations of this study
One limitation of the present study is that the data for the four counties with contiguous binational urban areas delimited by a dry border (Group I) were pooled into a single group. Although this was done in order to better compare them with border counties without contiguous binational urban areas (Group II) and other counties in Mato Grosso do Sul state (Group III), the procedure may have obscured specific features of each county pertaining to Group I.
